In this paper we prove that all integers exceeding 77 possess this property. This result can then be used to establish the more general theorem that for any positive rational numbers a and /?, there exists an integer r(x, /?) such that any integer exceeding r(a, fi) can be partitioned into distinct positive integers exceeding /S whose reciprocals sum to a.
THEOREM 1. If n is an integer exceeding 77 then there exist positive integers k, a x , a 2 , " " ' , « * such t h a t :
1. 1 < a x < a 2 < • • • < a k .
« = ^+ # 2 + • • • -\-a k .
PROOF. Consider the following table. The entry n: a u a 2 , • • •, a k indicates that = « and 78: 2, 6, 8, 79: 2. 3, 10 80: 2, 4, 10 81: 2, 4, 10 82: 2, 4, 9, 83: 2, 4, 9, 84: 2, 6, 7, 85: 2, 4, 10 86: 2, 5, 9, 87: 2, 4, 6, 88: 3, 4, 6, 89: 2, 3, 9, 131: 3, 4, 6, 8, 12, 42, 56 132: 3, 6, 8, 10, 12, 15, 18, 24, 36 133: 3, 4, 6, 8, 12, 40, 60 134: 2, 3, 8, 33, 88 135: 2, 3, 9, 22, 99 136: 2, 4, 5, 25, 100 137: 3, 5, 6, 7, 18, 20, 36, 42 138: 3, 4, 6, 9, 14, 18, 84 139: 2, 3, 12, 24, 42, 56 140: 2, 6, 11, 12, 18, 22, 33, 36 141: 2, 3, 8, 32,96 142: 3, 6, 8, 10, 12, 15, 16, 24, 48 143: 3, 4, 6, 8, 14, 24, 84 144: 2, 4, 6, 24, 36, 72 145: 3, 6, 8, 10, 11, 12, 22, 33, 40 146: 4, 5, 6, 9, 10, 16, 18, 30, 48 147: 2, 6, 7, 9, 27, 42, 54 148. 3, 4, 10, 12, 15, 18, 20, 30, 36 149: 2, 3, 12, 24, 36, 72 150: 3, 4, 8, 10, 12, 15, 42, 56 151: 3, 4, 6, 9, 18, 30, 36, 45 152: 3, 6, 7, 8, 12, 20, 24, 30, 42 153: 3, 4, 6, 9, 20, 27, 30, 54 154: 3, 4, 8, 9, 12, 18, 40, 60 155: 2, 4, 5, 24, 120 156: 3, 5, 7, 10, 16, 18, 20, 36, 42 157: 3, 4, 6, 9, 18, 27, 36, 64 6, 8, 11, 12, 16, 22, 33, 40, 48, 60 4, 11, 12, 18, 22, 24, 33, 36, 42, 56 4, 11, 12, 18, 22, 24, 33, 36, 40, 60 6, 8, 10, 11, 22, 24, 33, 36, 40, 72 6, 8. 11, 12. 16, 22, 33, 36, 48, 72 6, 8, 11, 14, 16, 22, 24, 33, 48, 84 4, 8, 10, 11, 22, 33, 60, 120 6, 8, 11, 12, 20, 22, 30, 32, 33, 96 4, 10, 11, 18, 22, 33, 36, 40, 42, 56 6, 8, 11, 12, 18, 22, 32, 33, 36, 96 4, 12, 14, 15, 16, 24, 35, 36, 48, 72 4, 11, 12, 16, 22, 24, 33, 36, 48, 72 4, 11, 12, 14, 22, 28, 33, 40..56, 60 6, 8, 10, 11, 12, 22, 33, 60, 120 6, 8. 11, 12, 16, 22, 32, 33, 48, 96 4, 6, 11, 18, 22, 33, 48, 144 4, 6. 11, 16, 22, 33, 84, 112 6, 8, 11, 12, 14, 22, 33, 40, 60, 84 4, 6, 11, 16, 22, 33, 80, 120 6, 8, 11, 14, 16, 20, 22, 33, 80, 84 6, 8, 11, 12, 18, 22, 24, 33, 54, 108 6, 8, 11, 12, 14, 22, 33, 36, 72, 84 303: 3, 4, 305: 3, 6, 72 307: 3, 4, 309: 3, 6, 80 311: 3,4, 313: 3,4, 315: 3,4, 317: 3,4, 319: 3,6, 96 321: 3, 6, 323: 3,4 325: 3,6 
i _L_ _ + • • -+ -
The preceding lemma implies that 4., 5., and 6. can be satisfied. Thus, by using the representations of all numbers greater than 77 given by Theorem 1 and applying to each of these the m transformations arising from the m representations of 1 given in the previous paragraph, it follows at once that every integer exceeding 18m+U m -m occurs as the sum of the denominators of at least one of the new representations of 1. But in each one of these representations all the denominators used are greater than tn. It remains only to check that any one of these representations contains distinct denominators. The only way this could fail to happen is for some md i to be equal to one of the integers mq^mq^mqj-l) oxm{mh-\). However, since mh-\ isaprime greater than 13 as are the q s and 13 is the largest prime ever used in any d f , then we can never have equality. Thus, the denominators in each new representation are distinct. This proves the theorem. •' •»(c) run over all sufficiently large integers and since in each representation the denominators are distinct, then the theorem is proved.
REMARKS. It seems to be a difficult question to determine exactly the least integer value that r (a, 0) may assume. Theorem 1 shows that we may take r(l, 1) to be any integer S; 77. On the other hand, in some recent unpublished work of D. H. Lehmer, it has been shown that we must have r(1,1) ^ 77, i.e., 77 cannot be partitioned into distinct positive integers whose reciprocals sum to 1.
It would not be unreasonable to conjecture that 2. in Theorem 3 could be replaced by:
2'. » = /(«,)+/(« a )+ •••+/(«*)
where / is any polynomial mapping integers into integers which has a positive leading coefficient and such that for any prime p there is an m such that p does not divide f{m). At present, however, very little is known about this problem.
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